When they proposed the famous structure of DNA, Watson and Crick supported their analysis by building a model for the molecule. One may wonder whether this approach, which has been so fruitful for the static case can also be used to investigate the dynamical properties of DNA, which are so important in many biological processes. Although molecular dynamics and computers have made tremendous progress, all-atom simulations of DNA are still restricted to a few tens of base pairs, and a few nanoseconds. To study most of the biological processes it is necessary to model DNA at a larger scale. While such models may look simpler because they do not carry all the fine details of the molecule, their design raises difficult challengers: how to select the degrees of freedom that must be included, how to determine the interaction potentials between the components of these models at a mesoscale, larger than the atomic scale, but still small enough to describe the biologically relevant properties of DNA? The talk will review some mesoscale DNA models and discuss their connection with experiments, which requires not only the study of their nonlinear dynamics to describe the large amplitude motions of DNA, but also the investigation of their statistical physics properties because the thermal fluctuations cannot be ignored. Single molecule experiments and the progress of experimental biology provide precise date which can be used to test and improve models which have helped us in understanding some of the fascinating physical properties of DNA. Recent results suggest that their relevance for biology is quickly growing. Die Dozenten der Theoretischen Physik http://www.physik.uni-karlsruhe.de/veranst.html 
